The need to increase and improve the teaching of collaborative competencies for comprehensive clinical pain care in prelicensure and early postlicensure health care education has been well documented ([@b1-prm-20-e12]--[@b8-prm-20-e12]). There is a worldwide effort to develop interprofessional pain education at the preprofessional stage of training ([@b5-prm-20-e12],[@b9-prm-20-e12]--[@b13-prm-20-e12]). The goal is to increase the student's understanding of pain mechanisms and related biopsychosocial concepts, and to improve collaboration and communication among professions ([@b9-prm-20-e12]). However, there has been less progress in interprofessional pain education at the advanced 'trainee' stage of learning within the clinical sites. In addition, there has been little progress on integrating methodologies for teaching or assessing change in a participant's competencies for collaborative pain care.

Interprofessional collaboration has been identified as a key factor for effective pain management ([@b9-prm-20-e12]). Competencies for future collaborative practice are best learned in an interprofessional education (IPE) setting ([@b9-prm-20-e12],[@b14-prm-20-e12],[@b15-prm-20-e12]) involving interactive, small group learning formats ([@b16-prm-20-e12]--[@b18-prm-20-e12]). This format enables participants from two or more health and/or social care professions to learn "about, from, and with each other" -- an essential requirement for IPE ([@b19-prm-20-e12],[@b20-prm-20-e12]). Although many new programs endeavor to include a small group IPE component, the realities of scheduling and cost issues have resulted instead in a 'multi-professional' large-group ([@b18-prm-20-e12]) learning situation and/or are provided early in the individual's training, well before many participants have exposure to patients ([@b21-prm-20-e12]).

To address this gap, we adapted an existing, more general IPE learning model for trainee/participants within tertiary care settings -- the 'IPE-Placement model' ([@b22-prm-20-e12],[@b23-prm-20-e12]) -- to focus on clinical pain in the pediatric tertiary care setting. The 'Pain-IPE Placement' was piloted at a large metropolitan pediatric academic tertiary care centre in Toronto (Ontario). The overall goal of the Pain-IPE Placement was to provide an opportunity for trainees from ≥3 professions to participate in a collaborative-learning model and apply theoretical pain concepts in the context of pediatric pain care. We were interested in developing not only pain knowledge but also core interprofessional competencies ([@b24-prm-20-e12]--[@b26-prm-20-e12]).

Because the present study was a pilot study of a model for pain IPE, our objectives were as follows: evaluate the feasibility of recruiting and retaining trainee-participants and facilitators; evaluate the content and process in terms of perceived acceptability of the program from perspectives of participants and facilitators; assess the trainee/student learning of IPE competencies -- knowledge, attitudes and beliefs -- for interprofessional pain care; and evaluate the utility of the chosen measures as indicators of whether the learning occurred.

METHODS
=======

Overview
--------

The Pain-IPE Placement curriculum consisted of five weekly 2 h tutorials, described below. A prospective descriptive mixed-methods study design was conducted in three distinct iterative five-week cycles (between October 2011 and June 2012), thus evaluating the experience of three different cohorts of students. Ethics approval for all aspects of the study was obtained from the hospital Research Ethics Board. Informed consent was obtained from all participants (trainees/students and facilitators) before the start of each five-week session (cycle).

The Pain-IPE Placement goals were to enable participants to develop an increased understanding of the expertise that each profession brings to pain assessment and management of pediatric pain including team members' roles and responsibilities; learn and collectively develop clinical expertise specific to pain assessment and management; and build a critical understanding of team functioning within the context of collaborative pediatric pain care. Administratively, the aim was to enable trainees to meet their clinical placement requirements while also participating in the Pain-IPE Placement.

Trainees/students
-----------------

Each of the three cycles included participants from at least three of the following programs: Child Life Studies, Medicine, Nursing, Occupational Therapy, Pharmacy, Physical Therapy and Radiation Sciences. Prelicensure/professional participants who were scheduled for clinical placements/internships at the participating academic pediatric care facility were informed about the Pain-IPE Placement opportunity and applied voluntarily to participate in the clinical placements. All participants met the following inclusion criteria: currently a clinical trainee/student (trainees include prelicensure/professional, as well as advanced training nurses, and medical interns, and residents); have a placement at the host institution such that timing coincided with the scheduled Pain-IPE Placement; agree to commit to attending the five weekly sessions; and have received approval from their clinical preceptor.

The Pain-IPE Placement curriculum and process
---------------------------------------------

Each series of five weekly 2 h tutorials involved a small group of six to nine trainees/students and two facilitators, each from a different profession. Facilitators were clinical staff members who were recognized leaders in clinical pain (ie, a nurse practitioner from the acute pain service and a physical therapist from the chronic pain service). Before participation, facilitators all completed a 4 h faculty development session given by the Centre for Interprofessional Education at the University of Toronto.

The Pain-IPE Placement was coordinated in partnership with clinical/education staff from the pediatric hospital. The five-week Pain-IPE Placement curriculum consisted of an introductory tutorial followed by four weekly facilitated tutorials ([Figure 1](#f1-prm-20-e12){ref-type="fig"}). Tutorials were initially planned to be 1.5 h in length; however, during the first cycle tutorial sessions were increased to 2 h, as requested by participants. During the introductory session, participants, in collaboration with the facilitators, suggested and prioritized specific content for the remaining sessions. This was based on the collective learning needs of participants and the opportunities provided by the clinical setting. Each week the tutorial focused on one of the content suggestions (eg, assessing pain; setting goals; planning treatment; managing acute, persistent or neuropathic pain; transitioning/discharging pain cases; examining specific pain clinical syndromes). Participants were also encouraged to discuss issues related to interprofessional roles and collaborative practice in each of the tutorial sessions. At the fifth tutorial, trainees gave a formal group presentation on pain-related patient challenges relevant to the clinical setting, including the development of a comprehensive pain management care plan. The trainees' preceptors as well as other members of the interprofessional acute and chronic pain teams were invited to attend these presentations.

Evaluation of feasibility and acceptability of the Pain-IPE Placement: Trainees/students and facilitators
---------------------------------------------------------------------------------------------------------

The clinical education coordinator for the tertiary hospital sent an email describing the learning opportunity and commitment to all trainees/students who were scheduled to be situated at the hospital during a planned five-week period. Anyone who was interested in participating and met the criteria for inclusion notified the education coordinator, who then explained and met with the trainee/student to complete the consent process. Ease of recruitment was based on clinical education coordinator feedback. The research assistant tracked the attendance rates of participants in the Pain-IPE Placement.

Qualitative interview methodology is an excellent method to evaluate impact and process and, although more time consuming than a feedback questionnaire, provided valuable data to better inform about these constructs ([@b27-prm-20-e12]). Immediately following the final session of the program, participants completed the same postprogram questionnaires (available on request) containing standard questions asking for feedback on content and process. Each trainee/student cohort also participated in a 30 min semistructured focus group at the end of each cycle to explore what they liked and did not like about the program and recommended changes. All focus groups were conducted by one individual (MW) who was experienced in conducting focus groups. All focus group interviews were audiotaped and field notes were made during or immediately following the interviews to record the interviewer's impression of participant responses (verbal and nonverbal) to the questions and comfort level with the interviewing process ([@b27-prm-20-e12]). A general introductory question was asked, followed by broad questions and probes to encourage the participants to elaborate on their experiences with the Pain-IPE Placement. Questions were informed by the research literature and the experience from the study investigators in interprofessional pain curriculum development ([Appendixes 1](#app1){ref-type="app"} and [2](#app2){ref-type="app"}).

Assessment of learning: Pain knowledge and attitudes
----------------------------------------------------

The Pediatric Nurses Knowledge and Attitudes Survey Regarding Pain (PNKAS) ([@b28-prm-20-e12]) was chosen based on its established reliability and validity, and its focus on pediatric pain. The survey consists of 41 true/false and multiple-choice questions about general pain management, pain assessment, and the use of analgesics and nonpharmacological interventions for pain. The total score reflects the number of correct responses, with scores ranging from zero to 41. The PNKAS was originally designed for pediatric nurses and includes 16 pharmacological intervention-related questions that have not been assessed in non-nursing trainees/students. In the present feasibility study, the aim was to evaluate the validity of using the measure for several professions, including those without extensive past education or training in pharmacology (eg, child life specialists, occupational therapists, physiotherapists and social workers). The instructions were modified such that participants were instructed not to respond to the 16 pharmacological intervention-related questions if they believed that they did not pertain to their scope of practice. The PNKAS (modified) results were evaluated separately for the two subgroups of participants: group I consisted of participants from child life, occupational therapy, physical therapy and social work; and group II included all other professions. Incomplete surveys (responses to \<75% of the items) were excluded.

Assessment of learning: Interprofessional attitudes
---------------------------------------------------

The 2007 version ([@b29-prm-20-e12]) of the Interdisciplinary Education Perception Scale (IEPS) ([@b30-prm-20-e12]) was used to measure interprofessional attitudes. The IEPS is composed of 12 items, each with a six-point Likert scale where 1 represented strong disagreement and 6 represented strong agreement. The revised model structure includes three subscales: Competency and Autonomy (five items), Perceived Need for Cooperation (two items) and Perception of Actual Cooperation (five items). Construct validity of the original IEPS was established by Luecht et al ([@b30-prm-20-e12]) with the help of several health care professionals representing nursing, occupational therapy, podiatry, physiotherapy, prosthetics, psychology, radiography and social work. McFadyen et al's ([@b29-prm-20-e12]) revised IEPS has been reported to be a stable and reliable instrument (Cronbach's α=0.86), with improved alpha values and a higher total scale homogeneity compared with the original version.

Assessment of learning: Interprofessional competencies
------------------------------------------------------

Trainees'/students' perceived learning of the IPE core competencies was assessed using the Interprofessional Care Core Competencies Global Rating Scales (IPC-GRS). Competency self-rating scales were developed by the University of Toronto IPE Assessment Team ([@b31-prm-20-e12]--[@b33-prm-20-e12]), based on the Framework for the Development of IPE Values and Core Competencies ([@b26-prm-20-e12],[@b32-prm-20-e12]) for health professional programs at the University of Toronto ([@b25-prm-20-e12]). This framework has three levels (exposure, immersion and competence) and three constructs (values and ethics, communication and collaboration). Across these levels and constructs, specific measureable IPE core competencies for knowledge, skills/behaviours and attitudes were developed. Pain-IPE Placement learning activities were mapped on to the IPE core competencies and a resulting 15-item instrument was created, using a five-point Likert-scale design, constructed with three item-specific qualifiers or anchors ([Appendix 3](#app3){ref-type="app"}).

Preliminary evaluation of utility of the chosen outcome measures
----------------------------------------------------------------

Because this was an innovative Pain-IPE experience, there was little evidence available to guide the selection of outcome questionnaires. The choice was, thus, based on the composition of the learner group and the purpose of the questionnaire. Chandratilake et al ([@b34-prm-20-e12]) and van der Vleuten et al ([@b35-prm-20-e12],[@b36-prm-20-e12]) proposed a utility formula for measures to assess medical education based on the measurement characteristics as well as practical considerations (reliability, validity, educational impact, acceptability and feasibility). The evaluation of the chosen questionnaires (PNKAS, IEPS, IPC-GRS) was guided by the checklist published by Eechaute et al ([@b37-prm-20-e12]) and Lohr et al ([@b38-prm-20-e12]). Because the present study was a pilot study, content validity, readability, internal consistency and practical considerations of the chosen outcome measures were evaluated, as described in [Appendix 4](#app4){ref-type="app"}.

Analyses
--------

All statistical analyses were conducted using SPSS version 20 (IBM Incorporated, USA) and Excel (Microsoft Corporation, USA). Data were analyzed according to total responses or subscale-specific responses, depending on respective instrumentation used. Tests and surveys included for analyses had any blank items coded as missing with values adjusted appropriately, unless stated otherwise. Cronbach's alpha was calculated for subscales and overall tests to assess internal consistency in measurement of underlying constructs. Factor analysis was conducted to test item correlations. Initial data analysis included screening for assumptions of normality and homogeneity of variance of dependent variables. Analyses for data meeting these assumptions included paired Student's *t* tests to compare matched pre- and post-test scores, with effect size noted. For data not meeting necessary assumptions, matched-pairs Wilcoxon signed-rank tests were used. All significant effects are reported at P\<0.05. For the IPC-GRS, the constructs and the categories of competencies were each analyzed by means, SDs, Cronbach's alphas, and significance of change in scores between pre- and post-self-assessment.

Interviews were audiotaped and transcribed verbatim. All transcripts were verified against the tapes by one author (MW) and imported into NVivo 8.0R (QSR International), a qualitative analysis software program that helps to organize, code and retrieve data. Field notes taken during the interviews were also transcribed and included in the analytical process. The analysis was conducted by one member of the research team (MW) and reviewed by a more senior qualitative research team member (JS). Qualitative simple content analysis, a dynamic process that summarizes the informational content of data, was used ([@b39-prm-20-e12],[@b40-prm-20-e12]). Specifically, data for all participants were coded according to the study objectives and were organized into categories that reflected the emerging themes. The raw data were revisited on a regular basis throughout the analytic process to ensure that the codes and resulting themes were grounded in them ([@b41-prm-20-e12]).

RESULTS
=======

Feasibility and acceptability
-----------------------------

### Recruitment and retention:

The Education Coordinator was able to find four time periods in a 12-month calendar where \>3 professions had clinical placements/internships that overlapped for a five-week period. Three dates were chosen for three consecutive cycles of the Pain-IPE Placement. A total of 21 (18 \[86%\] female) participants from eight different professions volunteered for three cohorts ([Table 1](#t1-prm-20-e12){ref-type="table"}). Nine of the trainees were from the University of Toronto and 12 were from professional programs in one of seven other universities (ie, University of Windsor, Memorial University, University of Saba, University of Waterloo, Ryerson University, Wilfrid Laurier University and Wheelock College). All 21 students completed the five-week Pain-IPE Placement.

### Content and process:

The response rate was 95.2%, with 20 of the 21 participants completing the evaluation. Respondents ranked facilitators very highly on all categories, with a mean percentage average of 91.4%. The highest rating on the feedback was in response to the facilitator's ability to foster a safe and comfortable environment for participants to participate in. Qualitative feedback from open-ended questions supported the appreciation of facilitators who were skilled in IPE.

Analysis of participant focus groups revealed themes specific to learning and themes specific to format of the Pain-IPE Placement. Three emergent themes comprised the primary impact on learning as gaining the following: knowledge of other roles and scopes of practice; knowledge base of resources and referrals; and greater understanding of pain and pain management. With respect to the benefits of the Pain-IPE Placement format, trainees/students appreciated being able to structure the content of their learning and topics for guest lecturers. However, they recommended more structured and directed learning before the start of self-directed learning because they believed that at first they "didn't know what they didn't know". It was also suggested that a lecture followed by case-study format occur during the first few weeks; participants also wished to have the opportunity to attend the placement at a time point toward the completion of their clinical practicum.

Assessment of learning
----------------------

### Pain knowledge and attitudes:

The PNKAS data from group I could not be analyzed (as described below). PNKAS scores for group II revealed excellent pain knowledge outcomes with a statistically significant mean change in correct responses from 62% (mean \[± SD\] 24.58±1.64) at pre-test to 73% (29.25±1.74) at post-test (P\<0.01) ([Figure 2](#f2-prm-20-e12){ref-type="fig"}).

### Interprofessional attitudes:

Positive changes were demonstrated related to interprofessional attitudes with a statistically significant change in the overall IEPS scores (P\<0.05). The full distribution of results with mean (± SD) item scores is presented in [Table 2](#t2-prm-20-e12){ref-type="table"}.

With respect to outcomes measured by subscale, the Perception of Actual Cooperation subscale displayed the highest statistically significant difference between pre and post scores (P\<0.01). There was also a statistically significant improvement in the Perceived Need for Cooperation subscale (P\<0.05). There was no statistically significant change in the Competency and Autonomy subscale scores (P=0.0567) ([Table 3](#t3-prm-20-e12){ref-type="table"}).

### Interprofessional competencies:

There was a statistically significant change in pre- to postprogram mean scores for all constructs and categories of competencies ([Table 4](#t4-prm-20-e12){ref-type="table"}). The distribution of subscale scores for constructs and categories of competencies are presented in [Figure 3](#f3-prm-20-e12){ref-type="fig"}. The proportion of individuals who answered positively (4 or 5 on the five-item scale) is presented in [Appendix 3](#app3){ref-type="app"}. The mean percentage increases in positive responses per construct from pre- to postprogram were: collaboration (56.2%); values and ethics (42.9%); and communication (39.9%). The five items (33.3% of total) with the highest increase in percentages were all within the skills/behaviour category of competencies.

Utility of outcome measures
---------------------------

### PNKAS:

There were mixed results for the utility of the PNKAS. In group I, six of the seven respondents did not respond to 16 pharmacology-related items on the pre- or the post-test. One participant responded to 12 (75%) of the pharmacology items on pretest but none of the post-test items. The 16 questions were, thus, excluded from analysis in this group. Analysis of the first 25 questions revealed instability of the 25-item PNKAS in group I, with a fluctuating alpha score for that group (pre α 0.74, post α 0.48; n=7) and for the group as a whole (pre α=0.68, post α=0.68; n=20), and 10 of 25 items displaying either a high percentage of correct responses or poor item total correlation. A small sample size restricted further analyses.

The PNKAS tool performed well in group II. Of the surveys from the 14 participants in this group, one was incomplete and, therefore, excluded from analysis. Response rates were excellent for this group on the 16 pharmacology-related questions. Nine of the 13 participants had a response rate \>90% to this section of questions and 10 of the 13 participants displayed a response rate \>90% post-test. All respondents from this group attempted minimal response rates of 31%. Reliability testing of the PNKAS tool for group II displayed significant internal consistency (preintervention α=0.86, postintervention α=0.86). Interestingly, five items (items 2, 5, 16, 18 and 23) had 100% correct response rate on both pre- and postintervention. An additional five items (4, 14, 21 and 22) had 100% correct response rate postintervention only.

### IEPS:

Clinical utility of the IEPS revealed a 95.2% response rate (20 of 21) for preprogram data and a 100% response rate (21 of 21) postprogram on IEPS. Data from the one participant who did not complete the IEPS pretest were excluded from analysis. Subscale-specific data were established using mean (± SD) total scores and high Cronbach's α. Internal consistency was high for all subscales (α ranged from 0.80 to 0.90) ([Table 3](#t3-prm-20-e12){ref-type="table"}).

### IPC-GRS:

There was a 90.5% response rate (19 of 21) for preprogram data and 100% response rate (21 of 21) for postprogram data on the IPC-GRS across all professions. All constructs and categories of competencies achieved satisfactory Cronbach's α scores ([Table 4](#t4-prm-20-e12){ref-type="table"}).

DISCUSSION
==========

Overall, we were successful in developing and implementing the Pain-IPE Placement for trainees/students in the clinical setting aimed primarily at improving IPE competencies for collaborative patient-centred pain care. To our knowledge, the present study is also the first to evaluate the utility of outcome measures for this level (trainee) of inter-professional pain education, including competencies specific to interprofessional care.

Feasibility and acceptability
-----------------------------

Recruitment and retention met expectations and qualitative feedback and process evaluations were excellent. Practical considerations concerning the outcome measures selected (eg, time to administer, response rates, administration burden and student burden) were acceptable.

The literature on pedagogical constructs of the 'how' to teach interprofessionally to improve collaborative pain care is nonexistent. Although the University of Toronto model for IPE-Placements has been previously iteratively developed and evaluated for more general IPE, the modification of this format for pain teaching is novel. Participants appreciated the direct clinical application of their learning, but also requested additional didactic sessions to help with the initial cognitive orientation to the topic of children's pain. Thus, although the general format of the IPE-Pain placement was successful, we suggest that an additional one to two weeks be added up front for more specific directed learning on pain topics before the initiation of the self-directed format.

Pain knowledge
--------------

### Learning outcome:

It is well established that participation in a pain course, based on the International Association for the Study of Pain curricula guidelines, can change trainee/student knowledge about pain, regardless of the length or format of the program ([@b4-prm-20-e12],[@b5-prm-20-e12],[@b11-prm-20-e12],[@b13-prm-20-e12],[@b45-prm-20-e12]--[@b47-prm-20-e12]). Our finding of improved pain knowledge and attitudes reflects similar findings from prelicensure/professional Pain-IPE initiatives ([@b11-prm-20-e12]--[@b13-prm-20-e12],[@b47-prm-20-e12]). We can conclude that participants improved their pain knowledge. However, our pain knowledge measure had limitations, which are discussed below.

Interprofessional collaboration attitudes and knowledge
-------------------------------------------------------

### Learning outcome:

There was significant change in the subscales pertaining to cooperation ('perception of actual cooperation' and 'perceived need for cooperation'). It can be concluded that the experience was beneficial to the development of the knowledge and attitudes for future collaborative pain care. Certainly, it appears that the focus on pain care is an excellent topic on which to base IPE education for collaborative care.

### Utility of IEPS:

In addition, our findings agree with those of McFadyen et al ([@b29-prm-20-e12]) in that the revised IEPS instrument was a reliable tool for the evaluation of an IPE educational intervention for use with prelicensure/professional health and social care trainees/students. It was able to detect change in interprofessional attitudes and perceptions after the educational intervention. Interestingly, the two subscales that showed significant change addressed attitudes about interprofessional cooperation. This finding, along with the lack of change in the Competency and Autonomy subscale, may reflect the focus of case-based learning, but we can find no other studies with which to compare our findings.

Because we used the IEPS as a pre- and post-test, we were cognizant of the lack of evidence of the stability of the original (four sub-scale version) instrument ([@b30-prm-20-e12]) and of the test-retest reliability of the items and subscales when used with undergraduates ([@b29-prm-20-e12]). Our sample sizes were too small for definitive confirmation of internal consistency, but support the findings of McFadyen et al that the revised three sub-scale model had good test-retest reliability and internal consistency. For our purposes, the revised IEPS had good clinical utility to monitor changes in attitudes and perceptions about IPE in trainees/students participating in IPE-pain placements.

Core competencies for interprofessional pain care
-------------------------------------------------

### Core competency outcomes:

The present study is the first Pain-IPE study to report outcomes specific to interprofessional education competencies for collaboration. We found significant improvement in all core competencies.

### Utility of IPC-GRS:

The literature is sparse with regard to how to assess knowledge and skills competencies required for collaborative practice. Scales, such as the IEPS, successfully evaluate attitudinal shifts; however, as noted by Fragemann et al ([@b5-prm-20-e12]), there is a need to develop ways to measure all types of competencies (knowledge, skills/behaviours and attitudes) for interprofessional care. The IPC-GRS was developed by the University of Toronto IPE Assessment Team to assess health professional education competencies for interprofessional collaboration as follows: knowledge, eg, roles of other health professionals; skills/behaviours, eg, communicating with others, reflecting on own role and others; and attitudes, eg, mutual respect, willingness to collaborate and openness to trust. Each scale in the IPC-GRS is meant to assess the competencies of the three main IPE constructs or themes: collaboration, communication, and values and ethics. The benefit of this consistent framework is the common core competencies that create a shared understanding of the language and requirements needed to achieve interprofessional collaboration. To our knowledge, this is first time the competency questionnaire has been used in a study investigating pain IPE.

IPE has a unique role in helping practitioners enhance their knowledge, skills, behaviours and attitudes to enable them to work together to actually change the culture of health care ([@b14-prm-20-e12]) and develop new models of care especially for improving that of people with complex pain management issues. Based on our findings, the IPC-GRS measured competencies specifically related to this goal. It had good reliability (internal consistency), feasibility, face validity and was sensitive to change. In addition, it appears to have very good educational impact; ie, the assessment is part of the learning process because it requires that trainees/students reflect on their IPE competencies. The IPC-GRS fulfills all utility elements of an educational assessment tool and can be considered psychometrically rigorous and sustainable ([@b34-prm-20-e12],[@b36-prm-20-e12]) in a Pain-IPE context, such as that described here. Based on our results, it appears that this is a good measure of IPE-related outcomes and may be recommended for trainee/student or postgraduate level pain education programs that are interprofessional in nature.

Limitations: Selecting a pain knowledge outcome measure for diverse professions
-------------------------------------------------------------------------------

The choice of a measure to assess changes in pain knowledge and attitudes following Pain-IPE is not simple. Different questionnaires may be required for different patient population settings, as well as for different student groups depending on their stage of education or the professions involved. This should also be balanced against the need to standardize results from different studies. We chose to use a standardized measure for pediatric pain knowledge (ie, PNKAS) to assess our outcomes because it was specific to our clinical setting, psychometrically sound and feasible ([@b28-prm-20-e12]). However, this measure was originally developed for nurses and did not perform well in an interprofessional setting because data from group I participants were not useable.

There is a need for a reliable, validated Pain-IPE knowledge and attitudes tool that can assess learning outcomes across professions at this advanced level of training. Watt-Watson et al ([@b13-prm-20-e12]) validated a pain knowledge and beliefs measure for an undergraduate multi/interprofessional program. Because our trainees/students were at a more advanced level and were applying the learning to the pediatric population, we chose the PNKAS. However, the PNKAS was previously validated in the nursing population only. Another common pain knowledge measure that is at a similar advanced level (PainKnow-50) ([@b48-prm-20-e12]) is validated only with physicians. Based on our findings, we propose that there may not be a single measure for a valid assessment of change in pain knowledge across professions. For advanced trainees/students and practicing clinicians, one must carefully consider the objectives of the learning experience; some pain knowledge is basic to all professions and some is unique for each profession. A fundamental value of IPE is the deliberate creation of heterogeneous groups of trainees/students from different professions with a diversity of knowledge and perspectives to learn to improve collaborative pain care. It should not be assumed that pain knowledge should be homogeneous before or after the learning. The desired pain-knowledge outcomes must be considered for each profession. Perhaps a single pain-knowledge questionnaire can/should not reflect the learning when advanced-level trainees from a wide range of professions are involved in pain-IPE.

The present study was a pilot study to determine the feasibility and preliminary outcomes of an innovative pain-IPE education model within the clinical site. Our findings have direct application for defining, evaluating, assessing change in interprofessional competencies and pain knowledge to compare and other models of Pain-IPE for advanced trainees.

CONCLUSIONS
===========

The Pain-IPE Placement was a useful learning experience for trainees/students to build on previous exposure to IPE and pain education and develop competencies for collaborative patient-centred pain care. Successful preparation of health care trainees/students for collaborative patient-centred pain care is complex and requires more than one education method or session ([@b9-prm-20-e12]). This model of Pain-IPE can successfully complement previous in-class Pain-IPE education that occurs earlier in the trainee/student's formal education. The process feedback was positive and there was significant improvement in all educational outcomes.

As more pain education programs that are intended to be inter-professional are developed internationally, it will be critical to establish a framework for evaluating these new curricula, including the assessment of trainee/student-specific and interprofessional-specific competencies for improving collaboration for patients with pain. A rigorous assessment system is an essential requirement in enhancing quality and accountability of Pain-IPE. This is a first step at defining and evaluating measure of Pain-IPE outcomes for advanced level trainee/student or postprofessional participants. Although, at more advanced stages of training, single measures can assess learning of collaborative competencies across professions, competencies specific to advanced pain knowledge vary between professions and may not be sufficiently reflected in a single pain-knowledge measure.
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Hello, my name is \_\_\_\_\_\_\_\_\_\_ and this is \_\_\_\_\_\_\_\_\_\_\_\_\_\_. We are interested in learning more about your experience in the pain inter-professional education clinical placement at SickKids. We are going to start off with some general questions. We will then ask you some more specific questions about what you liked and did not like as well as any suggestions you might have for improving the program.

Broad Questions:
================

Can you tell me about your experience in the pain interprofessional education program at SickKids? Probes: Can you tell me more about that?

More specific probes: What did you like best about the program?Probes: Can you tell me more about why you liked that best?What did you like least about the program?Probes: Can you tell me more about why you liked that the least? What could we change to make that better?What did you think about the length of the program?Probes: Was it too short, too long or just right? Can you tell me more about that?What did you think about the educational content regarding pediatric pain?Probes: Was it too much, not enough or just right? Can you tell me more about that?Did it meet your learning needs? What would you like to see added or removed?How do you think this experience will influence the way you will manage pain in children in your everyday clinical practice in the future?Probes: Can you tell me more about that? Can you give me an example?How do you think this experience will influence the way you work with other health care professionals in managing pain in children in your everyday clinical practice in the future?Probes: Can you tell me more about that? Can you give me an example?If you had to tell another student about the program, what would you tell them?Probes: Would you recommend the program to another student? Why or why not?What would you change about the program?Probes: Can you tell me more about that?Is there anything else you would like to tell us about the pain IPE program?Probes: Can you tell me more about that?

Hello, my name is \_\_\_\_\_\_\_\_\_\_ and this is \_\_\_\_\_\_\_\_\_\_\_\_\_\_. We are interested in learning more about your experience as a facilitator in the pain interprofessional education clinical program at SickKids. We are going to start off with some general questions. We will then ask you some more specific questions about what you liked and did not like as well as any suggestions you might have for improving the program.

Broad Questions:
================

Can you tell me about your experience as a facilitator in the pain interprofessional education program at SickKids?

Probes: Can you tell me more about that?

More specific probes: What did you like best about facilitating the program?Probes: Can you tell me more about why you liked that best?What did you like least about facilitating the program?Probes: Can you tell me more about why you liked that best?What did you think about the length of the program?Probes: Was it too short, too long or just right? Can you tell me more about that?What did you think about the educational content regarding pediatric pain?Probes: Was it too much, not enough or just right? Can you tell me more about that?Did it meet the students learning needs? What would you like to see added or removed?How do you think this experience will influence the way the students will manage pain in children in their everyday clinical practice in the future?Probes: Can you tell me more about that? Can you give me an example?How do you think this experience will influence the way the students work with other health care professionals in managing pain in children in their everyday clinical practice in the future?Probes: Can you tell me more about that? Can you give me an example?If you had to tell another student or staff member at the hospital about the program, what would you tell them?Probes: Would you recommend the program to another student? Why or why not?What would you change about the program?Probes: Can you tell me more about that?Is there anything else you would like to tell us about the pain IPE program?Probes: Can you tell me more about that?

  **Category**                   **Description**                                                                                                                                                                                                              **Pre %**   **Post %**
  ------------------------------ ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ----------- ------------
  **Collaboration**                                                                                                                                                                                                                                                       
  Knowledge (Exposure)           Able to clearly and thoroughly describe own role, responsibilities, values and scope of practice to clients, patients, families and other professionals                                                                      42.1        90.5
  Knowledge (Exposure)           Able to thoroughly and accurately identify instances where IP care will improve client, patient and/or family outcomes                                                                                                       42.1        90.5
  Skills/Behaviour (Immersion)   Able to comprehensively contribute to involving other professions in client/patient/family care appropriate to their roles and responsibilities                                                                              31.6        90.5
  Skills/Behaviour (Immersion)   Able to comprehensively contribute to effective decision-making in IP teamwork utilizing judgment and critical thinking                                                                                                      15.8        85.7
  Skills/Behaviour (Immersion)   Able to comprehensively contribute to team effectiveness through reflection on IP team function                                                                                                                              26.3        90.5
  Skills/Behaviour (Immersion)   Able to clearly and thoroughly describe others' roles, responsibilities, values and scopes of practice                                                                                                                       15.8        76.2
  Skills/Behaviour (Immersion)   Able to comprehensively contribute to the establishment and maintenance of effective IP working relationships/partnerships                                                                                                   47.4        90.5
  **Communication**                                                                                                                                                                                                                                                       
  Skills/Behaviour (Immersion)   Able to contribute accurately and effectively to effective IP communication by addressing conflict or difference of opinions                                                                                                 36.9        81
  Attitude (Immersion)           Completely aware of and open to utilize and develop effective IP communication skills                                                                                                                                        57.9        95.2
  Skills/Behaviour (Immersion)   Able to contribute accurately and effectively to effective IP communication by self-reflecting                                                                                                                               47.3        85.7
  Knowledge (Exposure)           Recognize and understand clearly and thoroughly how others' own uniqueness, including power and hierarchy, may contribute to effective communication and/or IP tension                                                       52.6        95.2
  Knowledge - (Exposure)         Understand how my own uniqueness may contribute to effective communication and/or IP tension                                                                                                                                 57.9        85.7
  Skills/Behaviour (Immersion)   Able to contribute accurately and effectively to effective IP communication by giving and receiving feedback                                                                                                                 31.6        81
  **Values and Ethics**                                                                                                                                                                                                                                                   
  Attitude (Exposure)            Able to clearly reflect on own values (personal and professional) and to demonstrate respect for the values of other IP team members, clients and/or families                                                                47.4        95.2
  Attitude (Exposure)            Able to thoroughly clarify values of accountability, respect, confidentiality, trust, integrity, honesty and ethical behaviour, equity as they relate to IP team functioning to maximize quality, safe patient/client care   52.6        90.5

IP Interprofessional; Pre Pre-Pain IP Education Placement; Post Post-Pain IP Education Placement

  **Quality**                   **Definition**                                                                                                                                             **Criteria to rate the quality**
  ----------------------------- ---------------------------------------------------------------------------------------------------------------------------------------------------------- -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Content validity              The extent to which the domain of interest is comprehensively sampled by the items in the measure                                                          Face validity by participants and research team
  Readability                   The questionnaire is understandable for all patients                                                                                                       Completed questionnaire
  Qualitative feedback                                                                                                                                                                     
  Internal consistency          The extent to which items in a subscale are inter-correlated; a measure of the homogeneity of the subscale                                                 Factor analysis was applied in order to provide the dimensionality of the measureCronbach's alpha between 0.70 an 0.90 for each subscale \<15% of the respondents achieved the highest or lowest possible score
  Floor-ceiling effects         The measure fails to demonstrate a worse score in patients who were clinically deteriorated and/or an improved score in patients who clinically improved   
  Responsiveness                The ability to detect important change over time in the concept being measured                                                                             Face evaluation by research team
  Practicality considerations   Burden to student and administration                                                                                                                       Time to complete
  Ease of scoring                                                                                                                                                                          

![Plan for structured pain interprofessional education (IPE) clinical placement](prm-20-e12-1){#f1-prm-20-e12}

![Mean and SE Pediatric Nurses' Knowledge and Attitudes Survey Regarding Pain (PNKAS) (modified) scores (P\<0.01) of group II](prm-20-e12-2){#f2-prm-20-e12}

![Pre- and postintervention distribution frequencies of Interprofessional Care Core Competencies Global Rating Scales scores grouped according to competency constructs (collaboration, communication, verbal/ethics -- left graph) and grouped according to categories of learning the competencies (knowledge, skills, attitudes -- right graph)](prm-20-e12-3){#f3-prm-20-e12}

###### 

Count of trainees by training program and year

  **Profession**                  **Program year**     **Cohort**   **Total**       
  ------------------------------- -------------------- ------------ ----------- --- ----
  Group 1                                                                           
    Social work                   1                    0            1           1   2
  2                               1                    0            1           2   
    Occupational therapy          1                    0            0           1   1
    Physical therapy              2                    1            0           0   1
    Child life                    2                    0            1           0   1
  Group 2                                                                           
    Pharmacy                      1                    1            0           0   1
  2                               0                    0            1           1   
  3                               0                    0            2           2   
  4                               0                    2            0           2   
    Nursing Bachelor of Science   2 (2-year program)   0            0           1   1
  3 (4-year program)              0                    0            1           1   
  4 (4-year program)              2                    1            0           3   
    Nurse practitioner            2                    1            0           0   1
    Medicine                                                                        
      Pediatric fellowship        4                    0            1           0   1
      Medical doctor              n/a                  0            0           1   1
  Total                                                6            6           9   21

n/a Not applicable

###### 

Interdisciplinary Education Perception Scale scores per item, n=19

  **Item**                                                                                               **Pre-Pain IPE Placement**   **Post-Pain IPE Placement**
  ------------------------------------------------------------------------------------------------------ ---------------------------- -----------------------------
  Individuals in my profession are well-trained                                                          5.10±1.12                    5.48±0.68
  Individuals in my profession are able to work closely with individuals in other professions            5.05±0.89                    5.62±0.50
  Individuals in my profession are very positive about their goals and objectives                        4.79±0.98                    5.00±0.75
  Individuals in my profession need to cooperate with other professions                                  5.55±1.15                    5.81±0.40
  Individuals in my profession are very positive about their contributions and accomplishments           4.80±1.20                    5.10±1.00
  Individuals in my profession must depend upon the work of people in other professions                  4.85±1.35                    5.52±0.68
  Individuals in my profession trust each other's professional judgment                                  4.90±0.97                    5.20±0.64
  Individuals in my profession are extremely competent                                                   5.10±1.17                    5.52±0.60
  Individuals in my profession are willing to share information and resources with other professionals   5.20±1.20                    5.76±0.54
  Individuals in my profession have good relations with people in other professions                      4.80±1.11                    5.52±0.60
  Individuals in my profession think highly of other related professions                                 4.85±0.93                    5.14±0.85
  Individuals in my profession work well with each other                                                 5.00±1.17                    5.52±0.60

Data presented as mean ± SD

###### 

Interdisciplinary Education Perception Scale scores and Cronbach's alpha coefficient, n=19

  **Subscale**                              **Pre-Pain IPE Placement**   **Post-Pain IPE Placement**                
  ----------------------------------------- ---------------------------- ----------------------------- ------------ ------
  Competency and autonomy (n=30)            24.68±5.09                   0.96                          26.16±2.95   0.84
  Perceived need for cooperation (n=12)     10.40±2.21                   0.72                          11.33±1.02   0.80
  Perception of actual cooperation (n=30)   24.90±4.90                   0.95                          27.57±2.48   0.85
  Overall total (n=72)                      59.95±11.88                  0.97                          64.95±5.55   0.90

IPE Interprofessional education

###### 

Interprofessional Care Core Competencies -- Global Rating Scale scores

                               **Pre**    **Post**   **Z value**   **P**     **Cronbach's α**   
  ---------------------------- ---------- ---------- ------------- --------- ------------------ ------
  Constructs                                                                                    
    Collaboration              3.3±0.45   4.2±0.54   −3.83         \<0.001   0.84               0.92
    Communication              3.5±0.62   4.3±0.52   −3.41         \<0.01    0.92               0.85
    Values and ethics          3.7±0.71   4.5±0.59   −3.50         \<0.01    0.86               0.84
  Categories of competencies                                                                    
    Knowledge                  3.6±0.65   4.3±0.53   −3.60         \<0.001   0.89               0.83
    Skills/behaviours          3.3±0.45   4.2±0.54   −3.73         \<0.001   0.90               0.91
    Attitudes                  3.7±0.63   4.4±0.54   −3.60         \<0.001   0.83               0.85

Data presented as mean ± SD. IPE Interprofessional education
